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SOLID WATER TREATMENT. COMPOSITION 
AND METHODS OF PREPARATION AND USE 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to water treatmwit compositions and methods of 
preparation and use.. More, particularly* the invention relates to solid water treatment . . 
con^ositions comprising a halogen source.and an amine compound, methods of preparing solid 
10 water treatment compositions and methods for controlling biofouling, disinfecting, cleaning and 
watersystems* , , ... ^. - 

2. Description of Related Ait , , ^ . : . n 

A wide variety of water systems are used for hygienic, recreational, commercial and 
industrial purposes. Typical water systems include cooling towers, swimming pools, spas^ . . 

15 decorative fountains, dehumidifiers, waste water treatment systems, air conditioning and 

refrigeration systems, boiler treatment, desalination,. food processing, ground and surface water, 
industrial efSuent, industrial process water, oil field and petroleum processing, paper and pulp . 
processing septic and sewage treatment, laundry cleaning and sanitation systems, sinlr gatiitj 7ffr , 
systems in bars and restaurants, hard surj^e disinfectant systems in food seiyice aieas^ 

20 disinfectant/sanitizer systems in the brewing industry, disinfectant systems for fruit and 

vegetable wash, ponds, resOTroirs,.potable water and toilets*. A conomon problem associated with 
most types of water systems is contamination of the water by inorganic and oiganic debris 
entering the system. Water systems also provide conditions ideal for the growth of many types 
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of microorganisms. Formation of microorganism deposits is known as biofouling and can occur 
on almost any surface exposed to an-aqueous environment -Biofouling causes energy loss from 
the system due to increased transfer resistance on the system surfaces. 

Prior art approaches to controlling biofouling, disinfecting and cleaning water systems 
5 include the use of hypohalite such as hypochlorites and hypobromites in various foims and 
combinations. As used herein, hypohalite refers to any compound^ that yields hypohalous acid, 
(HOX) or hypohalite ion (OX* species whereinX is halogen when dissolved in water). 
Generally, a hypohalite source is added to the water to react with and'eliminate contaminants. A 
specific concentration of &ee available halogen must be established and maintained for effective 

10 biofouling control, disinfecting and cleaning. 

Hypohalite species disinfect and clean water by reacting with debris and microorganisms 
that interfere with sanitary conditions in the water. The hypohalite species elimixiate the 
contaniinants by chemical oxidation that produces innocuous reaction products. Because there 
are many types of contaminants that can react with the hypohaUte species, many p 

15 reactions can occur and amiiltitude of by-reaction products are formecL 'tlib mjority of" 

contaminants, however, comprise various forms of naturally occurring nitrogen compounds. The 
nitrogen compounds are destroyed by the reaction of the compound with hypohalous acid. The 
reaction results in the formation of nitrogen, carbon dioxide;water,' chlorides and water solixble 
organic substances. As a result; the water is cleaned and smiitized. 

20 The concentration of the hypohalite species can be determined by several methods and is 

commonly expressed in terms of parts per million (ppm) of fiee available halogen, generally 
chlorine or bromine. The optimum ifiee available halogen concentration varies hi a water system- 
depending on the type of system and other environmental factors that must be taken into 
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consideratioiL Cooling tower water generally requires free and combined available chlorine from 
about I.O to 10 ppm; swimming pools generally require free available chlorine frbm about 1 .0 to 
5.0 ppm; spas generally require free available chlorine from about 3.0 to 5.0 ppm; toilet water 
generally requires free and combined available chlorine from about 2 to 30 ppm; potable water 
5 generally requires free and available chlorine from about 2.0 to 3:0 ppm; and cleaning and 
sanitiz in g solution generally requires chlorine from about 100 ppm. The amount of free 
available chlorine or bromine necessary for treating a particular system is well known in the art. 

The most dsononucal and widely used 'soiirce of free aviul^ 
chlorine as evidenced by flie fafet that it is used to disinfect > 99 % of the public drirddng water 
) supplies and > 95 % of the muiucipal pubUc swiininiiig poblsl'Gaseous chlorine is ixiexpensivV 
and has excellent disinfecting properties. The free chlorine residiial^ in^the watidr'are 'easy to 
maintain and monitor throughout the water distribution systerns. However, the'fi«e'clilbrine 
residuals are unstable in bodies of water that are exposed directly to sunlight The decomposition 
of the chloririe residuals is 'due the UV rays. The half-life bf the chlorine residuals range from 2-4 
hours depending -upon the ten^erature of the water and the intensity of the siihligfait To mamtmn 
the optiiium fi^e chlorine residual in the Water system, gaseous chloririe must be continually fed 
into the water system to replace the free chlorine lost to UV dejgradation arid reactions involved^^ 
in the disinfecting of the water. In addition, gaseous chlorine is hazardous and requires a high 
level of technical e3q>ertise to control die gaseous-feed system and |nwent the releaise of ' ' 
hazardous amounts to the environment As a consequence, othbr halogen sourc^is are preferred 
over gaseous chlorine in niany of the watd: treatment £q)plicatioris, particularly, residential, small 
public and private club swimming pools and riaid-siie cooling water recirculation systems. 
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Various attempts have been made to develop hypohalite-geaerating products that 
overcome the problems associated with gaseous chlorine. One of the most successful product 
developments has been the compressed forms such as, tablets, pucks, .sticks,, and the like of 
trichloroisocyanuric acid (TCCA). TCCA is now widely used to disinfect residential, small . 
public and private club swimnung pools; TCCA has significant advantages over other products ^ 
because it generates cyanuric acid which reduces the degradation of the free chlorine residuals by 
UV. Also, the free available chlorine content of JCCA j^ typically 90.5 % which is considerably 
higher ( > 25 %) than other products, excq>t gaseous chlprme which is 100%. In addition, it is ; . 
easily compressed into solid forms that permit its use in simple low-cost dissolving devices such: , 
as erosion feeders, floating feede;rs and skimmers to chlorinate the jwater continuously. Moreover, 
TCCA is safer ItQ^use than gaseous chlorine. . .m 

DespiteTCCA*s.adyantages over other chlorine products, disadvantages remain in its use., 
in some water treatment applications. For mstance, TCCA dissolves: relatively fast in water. As a 
result, the concentration of the hypochlorite species in tiie water systems tend to be high^, making 
the water acidic and corrosive. Additionally, chlpraniines, which have objectipnable odors, are 
generated. The combination of these properties has prevented TCCA firpm becoming widely used 
as a sanitizer in automatic toilet cleaning, spas and indoor swimming pool applications. TCCA. 
can also form nitrogen trichloride, a very hazardous compound that detonates readily when 
subjected to small mechanical, electrical or thermal ^ocks. This disadvantage prevents TCCA 
from becoming widely used in many cooling water treatment applicatipnSi:. 

Attempts have been made to develop hypobroinite products as an altematiye to TCCA . 
and other hypochlorite products. The most successjfiil. ones haye been.brpxnpch^^ . 
such as 1-bromo, 3-chloro-5,5-dimethyhydantoin (BCDMH) and a composition comprising 60 
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weight percent l-bromo-3-chloro-dimethyl hydantoin, 30 weight percent dichloro-dimethyl 
hydantoinand 10 weight percent l,3^icWoro-5^ethyl/5-methylHydaritbin(BCEMH)/F^^ " 
example, the BCEMH may comprise 60 weight percent l-bromo-3-chlbro-dimethyl hydantoin, 
27.4 weigjit percent dichloro-dimethyl hydantom and 10.6 weight pdrcddt l,3-dichIoib-5-ethyl, 
5 5-methyl hydantoin and 1 weigh percent sodiuin chloride.- These products arb now mo^e wiSbly ' 
used in indoor swimming pools, spas, automatic toilet bowl cleaning and mid-size cooling water 
treatment applications than chlorine products, because they overcome die objecitiona)le 
chloramine odor associated with chlorine'products and are more effective with c&r^t alloJine 
treatment practices for cooluig water re-circulation system.- HoWcver; the products still are hot 
10 widely used to disinfect outdoor swimming pools because the feee bromine residuals (HOBr arid 
OBr") are degraded very n^iidly by UV rays and no suitable means has been devised to slow the 
degradation process significantly. Moreover, the cost of disinfectiig Waier sykteri^ 
is at least two times as much as dismfectmg with TCCA. In addition; a BCEMH type product has 
lunited application m indoor swimming pools becauise it dissoWes faSef than tiie dbmiiiant 
15 bromine product,.BGDMH;r , ' . - ~ - 

Thus, TCCA-could compete more successfully in the automatic toilet'bieaner and water 
cooling treatment appHcations if a way is devised to contit)! the dissolving rate of tCCA, reduce 
the acidity of the TCCA solutions- overcome the cWoramine odor and resolve the m 
trichloride problem satisfactorily; In addition, BCEMH could cbmpete-mbre successfully with 
10 BCDMH if a way is devised to r^uce the dissolving rate to a level similar to,' or acceptably 
higher or lower than, that of BCDMH. - - 

Thus, most water treatment compositions are limited in, or precluded fiom, use in some 
water treatment applications because of the inherent problems associated wiSi the dissolving rate 
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of the compositions. The halogen source is often the most expensive material used in the 
composition making the compositions relatively expensive to manufacture. Other attempts to 
control t^ie optimum free available halogen have concentrated on preserving the hypohalite 
species after it has already been released into the solution. ^ Thus, none of the prior art attempts 
5 have foimd satisfactpt^r water treatmoit compositions with dissolving rates appropriate for a 
particular water system that are both convenient and cost effective to manufacture. 

Thus, there is still a need in the art for a conq}ositipn that can deliver a convenient cost - 
efTcctivc wato treatment composition with a controlled dissolving rate that is less corrosive to 
the water system without the undesirable halamine odor associated with compositions of the ■ 
10 prior ait.^ Preferably, the cpnjiposition shoiild be readily customized for a particular type of water 
system. , . v„.:i- -./frh!-. .•-.■/.^ ■ vr: ^ 

SUMMARY OF;rHE;E^ r.':.: • ■ 

The solid water treatment .composition of the invention comprises at least one halogen ' 
source and at leajrt one anme compoun 
15 composition comprises a chlorine or bromine source or a combination thereof and at least one 
amine compound or combination thereof, in a solid form wherein the at least one amiiie - 
compound reduces the dissolving rate of the halogen source ^vhen water treatment composition is 
immersed in water or other, aqueous solution, while maintaining the stractural integrity of tiie 
solidform^ lli^,wat».tre!?toe^^^^^^ 
20 Another aspect of flie invention is a miethod of preparing the water treatment composition. 

The method provides water treatment compositions wherein at leastlone halogen source and at 
least one miine conq)ound rpact when the solid water treatment composition contacted with 
water or other aqueous solution. , ^ . 
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To further achieve the object of the invention, the invention provides methods of iising 
solid water treatment compositions of the invention for disinfecting, cleaning and controlling 
biofouling in water systems. 

Other features and advantages of tfie present invention will become apparent from the 
following description of the invention which refers to the accompanying drawings. 

BRmF DESOmrnON OF THE DRAWINGS 

FIG. 1 shows an appanitus used for the deteiihination of steady sta^ 

tablet compositions. . , ;.r ; ; ^ '*'t'' > . 

FIG. 2 shows the toDet apparatus used in the toilet flush system t^t. ' 

FIG. 3 shows the decrease in weights for the compositidh of the invention comprising 10% by^ 

wdght melaniine and 90% by wdghi TCCA and BCEMH tablets^ d 

FIG. 4 shows the decrease in weights for the compbsitibh of the invention comprising 20% by 
weight melamine and 80% by weight TCCA and BCEMH tablets during 'a toil^t'flush test 
FIG. 5 shows the decrease in weights for the compbsitiori of the inventidh comprising 30% by ' 
weight melamine and 70% by weight TCCA and BCEMH tablets 'during a toilet fltisH test: ^ 
DETAH^D DESCRIPTION OF THE INVENTION 

The solid water treatment compdsition of the present inveiitidn comprises ahalogen 
source and at least one amine compound. The soUd water treatment of the inventidn may also 
comprise tabletting additivesi. ■ Solid "forms of the water treatment cdinposifiibh can' be blmded 
powders in packages, compressed granules, tablets, pucks, sticks, briquettes, pellets, extrusions,^ ' 
agglomerations, flakes, sheets; cast blocks, coinpressed blocks ari^^ 

As used herein^* the "at least one halogen source" comiiises one or more compound that 
provides hypohalous acid, HOX or hypohalite ion, OX' species wherein X is halogen when 
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dissolved in water. The halogen source may comprise any halogen or a combination thereof. 
Halogen ion such as chlorine, bromine, and iodine may be particularly useful. Preferably, the 
halogen source comprises chlorine or bromine or a combination thereof. Representative halogen 
sources, for example, include trichloroisocyanuric acid (TCCA), diphlproisocyanuric acid 
5 (DCCA), monochloroisocyaniuic acid, potassium dichloipisocyanuric acid, sodium . -"-ii 
dichloroisocyanuric acid dihydrate, anhydrous sodimn dichlorpisocyanuiic^acid, 
tribromoispcyanuric acid, dibronipisocyanuric acid,.monobromoisocyanuric acid, monobromo* 
dichlorochloroisocyanuric acid, dibromo-monochloroisocyanuric acid, calcium hypochlorite; 
lithium hypochlorite, l,3-dicUoro-5,5-dimethylhydantpin(DCDMH), 1,3-dibromo 5, 5- 
10 dimethylhydantoin, . Irbromp, 3TcUprp-5,5-diniethyhydantoin (B.CDMH), l,3-dichlon)^5- - 
methyl-5-ethylfa>rdantoiii, 1, S-diqhloro-S. S-KixmethyUhydantoui, trichloromelainine,. , ; . . . 
tribromomelamine. The at leaston 

consisting of one mole ojf trichloroisocyanuric four moles of potassium 

dichloroisocyanuric acid; comppsitiqiis comprising sodi^^^ and chlorine; compositions 

15 comprising a metal>bromide and chlorine; compositions cpmprising tridiloroisocyanuric acid and 
potassium bromide; and compositions comprising about 60% by .weight l-bromo-3-chloro- r 
dimethyl hydantoin, about 30% by weight 1,3 dichlorp 5,5 dimethyl hydantoin and about 10% by 
weight l,3-<UcWoro-5Tethyl, 5-methxl l^^ : i . ^ 

Hdogeri sources, are reacgl^^ form. .The most:preferred halogen . 

20 source is TCCA. JHowever, it.wiU be appreciated that the at.least one halogen source is not . . 
critical, provided that the at least one halogen source yields hypohalite species capable of 
reacting with the at least one amine compound on or ne^ar the surface of the solid^composition 
when the water treatment composition of thp present invention^is immersed in water. . 
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As used herein, the amine compound can be any compound tiiat has one or more primary 
amine groups (-NHJ attached to a carbon atom that has amine' functionality in the presence of 
hypohalite. .The amine compound can be an aromatic amine, heterocyclic amine, condensed 
hydrocarbon amine, alkyi amine, organometallic amine and derivatives thereof or combinations 
5 thereof The amine compound stiould be less soluble than the at least one halogen source. The 
amine group or groups of the compound must be reactive with hypohalite species produced 
when the water treatment composition of the present invention comes in contact with water. The 
amine compound can be substituted or unsiibstitated provided that the inin atom or 

atoms of the compound are Available to react with hypohalite produced when the water treatment 
composition comes in contact with waiter:' Preferred aimine compounds c6rnpiise at least one 
amine group attached to a carbon atom of a ring struchm ' 
unhalogenated heterocycKc 'compounds comprising at least one lunine grotqi attached to a carbon 
atom of the ring structure wherein one or more atoms bf the heterocyclic ring(s) is nitrogen; 
oxygen or sulfur: It is tb be apjpreciatisd that while the preferred amiiie coihpound is 
unhalogenated, a hdogenated compound inay be used pn)vidcd^th^^^ 

functionality so that the amme nitrogen reacts with hypohalite species produded When the water 
treatment composition of the present invention is uninersed in water. It is anticipated that 
combmations and nujrtures of aixiine compounds may be used in'the invraiitibii. RepfMcntative 
amine compounds are melamiiie and derivatives tliereo£ pyruni&ie derivative^ piperazlne aid 
derivatives thereof, piperidine derivatives, piperidone derivatives, pipliazihe diones and ' 
derivatives thereof pyridinis derivatives, pyridazine and derivatives thereof,'napththyridines 
derivatives, anthracene derivatives, hydantom derivatives, imidazole derivatives, 
imidazolidmone derivatives, glycoluril derivatives, oxazolidinone derivatives and combinations 
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or mixtures thereof. Preferred aniine compounds comprise from one to. three amino groups. The 
most preferred amine compound is melamme. 

The present invention utilizes the amine nitrogen of the amine compound to react with 
hypohaUte when the water treatment conq)osition of the present invention is immersed m water 
5 or other aqueous solutipn. The at le^t one habgen source yields hypohalite species when the 
water treatment composition is immersed in water. The hypohalite species then reacts with the at 
least one amine compound forming halamine compounds . on or near the surface of the solid . 
water treatment composition. The resulting halamine reaction products have a dissolving rate 
slower than the at least one halogen sourcp. The process continiies as the.M ^ 

10 dissolve and more at least one halogen source is exposcdvto the water yielding hypohalite species 
to react with the aop^ The process continues m^l the s^^ 

composition is completely dissolved - 
structural integrity while providing an effective sanoimt of halogen species in thes watCT system. 
. The overall dissolraig rate of the.wsiter treatment cpmpositipn of the invention generally 

15 will be between the dissolving rate of t^e at least one halogen source and the amine compound. 
As a result of the slowed rate of hypohalpus acid production, the hypohalpus concentration in thei < 
water is less than would be obtained from solid forms comprising the at least one halogen source 
alone, such as TCCA. Furth^, halamine levels in the water are significantly redyced^ 
solid water treatment coxiq}osition is used which in .turn reduces objectionable hzdamine odors r,. . 

20 associated with using a halogen source alone. In addition, the reductions in tiie halamine 
concentration in the water decreases the potential to fomi hazardous amounts of nitrogen 
trichloride. 

-10. 
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Solution pH levels when the water treatment composition is used generally will be higher 
than wifli using a halogen source alone. The amine groiqis behave like bases and react with 
hydrohalic acid (e.g. , HCl, HBr, etc.) reaction products to form amine halide sai6 th«eby 
neutralizing the acids and making the solution pH of the water less addic; The iuCTcased 
solution pH level is less corrosive to components of the water system particularly valves and 
other mechanic^ parts which regularly come into contact with the water. ■ 

A particular aspect of the invention is the econoiiiical inanufacturb of the soUd water 
treatment conq)osition. Many amineconqioUnds are less'costly flian^ical hal6gen souhsra. • 
Tabletting,additives can be added to die invention to aid in the ecb^ 

effectiveness ofthesoM water treatment compositidiLi ^^opvj^'^- ■ ,v • 

As used.herein,tabIettingadditivM refer to' agents siidi'^^^ 
control agents, pH control agents, flocculating agents, dwlating agents, corrosion inhiliitfag^ ' " 
agents, internal lubficating agents- hardening agents, nbh-bxidizirig biocides, enc^sulatrng 
agents, tabletting aids, bindeisi perfianes, coldrant^ agaecidcs^ fungicides, ffid bther ingredients 
known in fiie art may be added to fiie water treatnuait cmnijosatibn of the presrat in\^6n whilS 
maintaining the efBcacy of tite composition andiwithdut destibyiiig the structural integrity of tiie 
soUd form. The incorporation of additives can significantly decrease the nianufacturiiig cbstebh' 
the solid water treatment coi^offltion. . For example, it has been 

salts such as metal sulfates, phosphates, carbonates, fluorides^ aiid selected organic compounds ' 
such as ceHulose and derivatives thereof polyediylenebjcide derivatives, pblyoxypropyirae- 
polyoxyethylene cp-polymer derivatives, carbowax and derivatives thereof having dissolving " 
rates similar to or less than the halamine reaction products fomied by the reactiim of the at least 
one halogen source and the at least one amine compound can be incoqjorated into the water 
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treatment con^positipn without destroying the structural integrity of the solid form. Calcium 
sulfate is particularly useful as an additive because significant amounts of expensive halogen 
source can be replaced with the metal salt while mamtaining the efiScacy of the solid water 
treatment composition ofthe present invention. . 

The water treatment^composition ofthe invention can beformulated to be used in a wide 
variety of water system and aqueous media. The concentrations and ratios of the at least one 
halogen source and amine compound as^well as^the particle size and distribution will vary 
according to die system being treated.^ Any aqueous media or wat^ system that can be treated 
with hypohalite can be treated with the water,trcatmcnt composition ofthe prcsciit invention: An- 
advantage of the present invention is that the water treatment composition can be readily 
formulated to achieve the desired .di^lying rate of the at least one halogen source. / For - 
example, BCEMH is widely used jas . an automatic toilet;Cleaning tablet because Jt has an 
acceptable dissplving rate and does not generate objectionable cUoiamine odors. The use of 
TCCA products in this appUcatipn have been limited because XCCA dissolves faster than 
BCEMH and generates objectionable cldpra^^ v 
compositions ofthe present invention tp^ produce aproduct that has properties very similar to., 
those of BCEMH by using TCCA in combination with an amine compound such as melamine. 
Furdiermore^BCEMBEh^.notbeenaswid^^ ^ 
because BCEMH dissolves &ster than BCDMH. However, combinations of BCEMH and^ amme 
compounds such as melamine in the solid water treatment composition ofthe present invention 
can produce a product that has properties sinular to those of BCDMH. Fiurther, the proper 
combination of TCCA and amine compounds such as melamine in the solid water treatment 

-12- 

SUBSTITUTE SHEET (RULE 26) . 



wo 00/34186 



PCT/US99/2786I 



composition of the present invention can be used to produce a product having properties similar 
toBCDMIL 

The amount of at least one halogen source contained m the solid water treatment 
composition will depend on the amount of halogen necessary to treat a particular water system. ' 
The halogen source may comprise as little as about 10%. The at least one halogen sbiirce 
generally comprises from about 20% to about 99% by weight of the solid water treatment 
composition depending on the halogen requirements of the system to be treated. Preferably, the 
at least one halogen source con^rises fiom about 30%.to about 95 % by weight of the solid- 
water treatment composition.. More preferably the at least one halogen sdurte coriiprises about 
20% to 85% by weight of the solid water treatment composition. For example, the most 
preferred amount of at least one halogen.source is about 70% by weight of the solid water 
treatment composition when the composition is used to treat toilet water:. - 

The amount of at least one amine compound contained in the solid water treatment 
composition is dependent on the amount of at least one halogen source and the desired dissolving 
rate. The at least one amine compound must be in an^amount effective to reduce the dissolving 
rate of the at least one halogen source by reacting with the hypohalite species to fomi halamihe 
on or near the surface of the solid water treatment composition. The at least ^o^^ 
compound may be in an amount as little as 1%. The at least one amine compound may comprise 
fiom about; 1% to about 80% by weight of the solid water treatment compbsitibn. Preferably, the 
amount ofatleast one amine compound can range from about 10% to about '60% by weight. 
Most preferably, the amount of at least one amine compound is about 20% by weight when the 
solid water treatment composition of the present invration is used to treat toilet water. 
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The amount of at least one tabletting additives will vazy depending on the amount of the 
at least one halogen source and the at least one aniine compound used as well as the water system 
being treated. The amount of can be as much as, or more than 90% by weight of solid water 
treatment conipositioa. Typical amounts of additives will range from about 5% to about 75% by 
5 weight of the solid watjcr.treatment composition. Preferably, the amount of additives will range 
from about 25% to about 75% by weight of solid water treatment composition. More preferably, 
additives will comprise about 20% by weight of solid water treatment composition. The moist ' 
pref(stred tabletting additive for-toilets is calcium sulfas 

In a particularly preferred enibodiment of the invention useful for cleaning toilet water, 

10 the at least one halogen source comprises about 70% by weight, the at least one amine compound 
conq)rises about 10% by weight;and additives 'cdnq>rise about 20% by weight of the solid water 
treatment composition. The most preferred embodiment comprises about 70% by weight 
trichloroisocyanuric^acidy about 10% by weight melamine and about 20% by weight calcium 
sulfate. . . ^ ■ : . : ' 

15 The.water treatment compositions may be blended powders in packages or may be 

compressed, cast,, agglpmoated, extruded or molded into solid forms. As used herein, 
compacted tablets include, pellets, . tablets, pucks, sticks, briquettes or other shapes formed by 
hydraiilicor mechanical pressure sufficient to produce a solid form that maintains is shape. 
Compressed shapes can be .unitary compacted tablets. The solid water treatment composition 

20 may also comprise a plurality of discreet granules. The discreet granules may contain at least 
one halogen source and at least one amine compound, The discreet granules may further 
comprise at least one tabletting additive. Mixtures of discreet granules may comprise some 
granules containing at least one halogen source and at least one amine compound but no 
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tabletting additive. The mixture of discreet granules may further comprise granules containing at 
least one tabletting additive but no halogen source or amine compound. 

The weight of the solid form will vary depending on the water treatment system being 
treated ranging from as little as 03 grams to over 800 grams. Generally, the solid water 
treatment composition tablets will weigh at least about 5 grams. It will be appreciated that ^ 
different shapes and sizes can be manufactured for the different water treatment applications. For 
example, a solid form may be about thick by about Vz" in diameter orabout 3" thick by 4" m 
diameter. , • ;\ . : ' . y^/ '\ u'. ■ 

The solid water treatment compositions can be made from different particle sizes and by^a 
variety of mixing, granulation and compressing methods. The preferred methods utilizes 
mgredient-blending techniques wherein the at least one halogen source and the at least one 
amine compound are combined to form an admixture. The adnuxture may further comprise at * 
least one tabletting additive. The admixture is compressed into a solid form by applying an 
effective amount of pressure. Typical pressures used to form compacted solid water treatment ' 
composition range from about 5000 to 20.0000 p.s.i. : 

Preferably* similar size particles of the at least one halogen source and at least one. 
amine compound are used The at least one halogen source and at least one ainine compound of 
the most preferred methods of producmg the water treatment composition of the invention have 
particles less than 60 mesh U S. standard-screen.- For example,,when.about 99% of the particles 
are finer than about 60 United States standard mesh screen, the admixture should ^ be granulated 
into the preferred particle size before molding or fonning into the solid water treatment 
composition of the invention. To form the preferred particle size^ the admixture is compressed 
under sufficient pressure to form a flat solid composition or wafer. The flat solid composition is 
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then broken into particles of between about 10 and 60 mesh. The preferred particle distribution is 
about 99% greater than about 60 mesh and about 1% no greater than about 12 mesL Pressure is 
applied to the admixture effective to form a solid water treatment composition. 

Tabletting may be incorporated into the solid water treatment compositions. The ^ 
S preferred method of producing the solid water treatment composition comprising tabletting 

provides a &st portion of the at least one halogen source and at least one amine compound and a. 
second portion comprising tabletting additives. The first and second portions are compressed 
under an effective amount of pressure to fom a first and second flat solid composition. The first 
and second flat solid compoisitions are broken into pardcles having particle distribution about 
10 99% greater than second admixture is produced by admixing the additives separately firom the n 
60 mesh and about 1% no greater than 12 United States standard screen. The particles are then 
combined to form the admixture. The admixture may further be compressed mi 
sufficient to maintain a solid forai.typically from about 5000 to 20,000 p.s.i. 

The solid water treatment compositions are used for disinfecting, cleaning and controlling 
15 biofouling of a water system. The present invention contranplates that the desired level of the at 
least one halogen concentration in a particular water system is readily ascertainable by oiie 
skilled in the art The solid water treatment composition can be formulated to treat cooling 
towers, swimming pools, spas, decorative fountainSy .dehumidifiers, waste water treatment 
systems, laundry, cleaning and sanitation systems, sink sanitizer systems in bars and restaurants, 
20 hard surface disinfectant systems in food service areas, disinfectant/sanitizer systems in the 

brewing industry, disinfectant systems for fruit and vegetable wash, ponds; reservoirs and toilets. 
The dissolving rate of the at least one halogen source can be easily controlled by adjusting the 
ratio of the at least one halogen source and at least one amine compound to slow the dissolving 
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rate of the at least one halogen source to the desired rate for the particular water system being 
treated. 

For example, the optimum free available halogen concentration varied in a water systein 
. depending on the type of system and other environmental factors that must be taken into 
consideration. Cooling tower water generally requires free and combined available chlorine frbrii 
about 1.0 to 10 ppm; swimming pools generally require free available chlorine froni about 1.0 to 
5.0 ppm; spas generally require free -available chloriiw from about 3.0 to 5.0 ppm; toilet water - 
generaUy requires frw and combined avdlable cWorine from 

generally requires free and available chlorine from about 2.0 to 3.0 ppm; &d cleaning and 
saiiitizing solution genenUly r^uires cMorihe from abou^ The inbuiit of fi«e ' ' 

available chlorine orbromine' liecessary for treaidng a particular system isr well known in the'^ 

The solid water treatnient cbmpdsitioh of the prcseiit invention can be'readily formiJ 
to provide the optimimi free available halogen concentration. The solid water treatment 
composition may be introduced into the water of "a water syston by placing the composition in 
direct contact with the water. The solid w^er treatment cdihposition may alsb be placed in a 
holding device and then placing the holding device containing the sblid water treatment 
con^osition into water.< . :f > . i 

• ^1 ■ . EXAMPLES ' ' ' =' 

The following examples -fiuiherinustrate the present^ * 
exemplary but not restrictive as to thescope of the invention. 

' J. ■ " . . It . \ : V:'., .. . 
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. / ; Example 1 - 

Tablets were prepared by the following procedure. The desired portion of the granular 
ingredie]Q.ts are blended together and the compressed to form a con:4)ressed sh^e having the 
desired physical properties, e,g. 100 grams, 2.25" m diameter and 1" thick. For tablets havmg a 
composition of .79.21 weight percent TCGA, 19.80 weight percent melamine and .99 weight 
percent magnesium stearate, sufficient amouiits^of the jespective ingredients are weighed 
separately to make tow tab^ pms, 158.42 grams of TCCA, 39.60.grams of mel^^ 
1.98 gran^ of xxiagnesium st^at^i. and added to a glass jar, A lid was - 

screwed on the jar and Ae ingredients were blended^by hand tumbling the ingredients for five 
minutes. One tablet is n^p})y tafang a one hundred gram portion of the blaided ingredients in:, 
a tablet punch die sets, an4 thisn placed in a laboratory hydraulic press yflxesro 30 tons of pressure 
is applied to the punches. .The tablet is removed and stored in^a^sealed polyethylene container. - 

...:"ExampIe2 o..,. 
The following procedure was used to customize, the TCCA/melamine tablets. The: 
procedure typically involved admixij^ halogen source and the amine compounds, . : 
compacting the mixture and breaking up tfae.resulting compact to form particles less than . An 
admixture of the other ingredients was processed in the same manner. The two admixtures were 
combined and blended by hand by tumbling the ingredients for five minutes. One tablet is made 
by taking a one.hundred gram portion of the blended ingredients m a tablet punch die sets, iand 
then placed in a laboratory hydraulic press where SO tpns pf pressure is applied to the punches. 
The tablet is removed and stored in a sealed polyethylene container. 

A tablet composition was made by combining 75.43 weight perc^t TCCA, 10.78 weight 
percent melamine, 12.93 weight percent calcium sulfate and .86 weight percent magnesium 
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stearate. Two 100 gram tablets were made by admixing 150.86 grams of TCCA with 2L56 
grams of melamine by hand tumbling the admixture in a sealed jar for five minutes. The blend 
was then compressed to form thin wafers about 20 grams each that were then broken up with a 
mortar and pistil to fomi pardclesof <: Va*,\ A second admixture was made by combining calcium 
sulfate and magnesium stearate and processed in the same manner. The two admixtures were 
combined and processed by the procedure in Example 1. 

' Exairipie J - ^ 

The foIlowing experimGotal technique was titsed to assess' tfie potential dfcandicikte 
compositions. This was achieved by determining the steady state dissolving rates of tablets of 
given percent weights of the at least one halogen sburce and at least one amine confound in the 
equipment shown in Figure* 1. 'In- each te^ a ^let was suispeiided in wat^ flowing tim)ug!l ithe 
unit at a constant temperature (75"*?) and a constant flow rate (75 ml/min). The total available 
halogen concentration of the water being discharged from the unit was determined every 30 
minutes. Samples were taken from the discharge streani water at the sample pbrt aind the total 
chlorine measured with a DPD chlorine test kit The total available chlorine concentr^bn was ' ' 
recorded as parts per million (ppm) of total available chlorine. The total available chlorine 
measurements were continued imtil the first steady state condition was attained in thie dissolving 
unit The first steady state condition is defined as the point in time where the total available 
chlorine concentration stopped increasing and remained constant for two hours. At the first 
steady state condition, the tablet was dissolving in the flowing water at a rate fast enough to 
replace the available chlorine that was being removed from the unit by the discharge stream. 

The following equation was used to determine the first dissolving rate of the tablets: 
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TDR„« TA£g^xAjcF^3LB 
(AvaiOO) 

where TDR„ = The dissolving rate of the tablet at steady state, milligrams(mg)/miii. 
. Ti^P„= The total available chlorine of the water in the tablet-dissolving unit at 
steady state, ppm 
A = Conversion factor O^pm to. milligrams per liter), mg/U^ 

= Flow rate of the tap water to the tablet dissolving unit, cc/min (or 
mL/min) , • 

B « Conversion factor (millimeter to liter), L/ml 

AvC = Available chlorine of tableti^ % 
100 = Conversion fectpr (percent to weight fraction), % 

The tablets useci^to generate flie data by this technique weighed 100 grains eadi and 
measured approximately 1 inch thick by 2.25 inches diameter. All tablets were made by 
compacting blencjs of TCCAond melamine at 30 tons on a laboratoiy hyjdraulic press. 
Magnesiim stemtfj (1 y/eight percerit) was added to each tablet to aid in the compaction of the . 
particles. . . . 

.-; ^. .Example4.:-. •.• ....... 

The follo>ying example demonstrates the properties typically pbseryed with TCCA tablets, 
aiid tablets compromg varying weight pi^^ 

available chlorin^ concentration in ppm, the dissolving rate and solution pH levels were r 
determined at the first steady state condition. The results are shown injTable I. 
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TABLE I 
Steady State Dissolving Tests 
On Tablets Comprising TCCA and Melamine 



By % weight 


Chlorine con. 


Dissolving 


pH of 




Ppm 


Rate 


unit . 






mg/mln /. . 


..water. 


TCCA 100, 


222 


1838 . 


7.13 


TCCA9d/lvilO 


205 


19m f ^\ : 


6.95 ; / 


TccASsykis 


103 


10.16 




TCCA80/M20 


90.6 


10.12 : 




TCCA70/M30 


263 


3.13 


8.95 


TCCA60/M40 


6.0 


0.83 


938 



As can be seen from the data,' after approximately 10 weight percent of melamine was 
added to the water treatment composition, the dissolving rate isigmficaiitly decreased and the pH 
level increased. Thus, the dissolving rates and chlorine concentrations of TCCA can be controlled 
by the addition of varying percent weight amounts of melamine to the water treatment 
10 composition. ' 

Exiiniple 5 

The following example ishows the= first steady state dissolving ratfe of tablets comprising 
various weight percent amounts of BCEMH and melamine having the same dimensions at the 
15 TCCA tablets; The tables were tested under the same conditions as the TCCA/melamind tablets; 
The cMorihe concentrations and dissolving rates we^^ 
condition. The results are suimnarized in Table n. ^ 
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TABLE n 
Steady State Dissolving Tests 
On Tablets Comprising BCEMH and Melamine 



By,%jveight 


Cblorine cone 


Dissoiving 




ppm 


Rate 






mg/min 


BCEMH 100 


75 


9.992 


BCEMH 90/M 10 


66.7 


9.200 


BCEMH 85/M 15 


57.6 


8.420 


BCEMH 80/M 20 


363 


5^630 


BCEMH 75/M 25 


15.4 


2.550 


BCEMH 70/M 30 


8S 


1.490 ■ 



5 As can be seen by the test results, the steady state dissolving rates of tablets made from 

BCEMH and melamine discrease^ about 9.99 to 1.49 mg/min as the melamine content of 
the water treatment composition increased from 0 to 30 wt %.' Tbese results demonstrate that the 
dissolving rate of BCl^^ tablets can be customized to produce tablets with dissoiving rates . 
lower than tablets comprising BC£MH alone, by adding melamine in varying percent weights. 

ID .£xaiiiple6 

A toilet flushing test was utilized to evaluate the average dissolving rate, the effect on the 
chemistry of die water and the chlorine content of the air over the water of the.toilets treated with 
the water treatment composition tablets of the preseiitinyention and BCEMH tablets. ' Each test 
consisted of placing two, tablets of the water treataqitcpmpositiq and two tablets^ 

15 BCEMH in another toilet Figure 2 is a schematic of the toilet Resign; As shown,' both toilets 

were connected to a common source of tap water so that the temperature and the chemistry of the 

water were the same for each toilet. Each water Ime was equipped with a solmoid valve that 

could be opened and closed at a predetermined frequency and duration by a programmable 

actuator. The toilets were flushed every 30 seconds for 16 hours (2,000 flushes per 16 hours). 
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The flush cycles were then suspended for 8 hours. The tank of each toilet was equipped with two 
ports. One port was used to determine the chlorine content of the air in the headspace of each 
toilet could be determined during each suspended flush cycle. The other port was used to obtain 
sample of the water in each toilet tank near the end of each suspended flush cycle. 

The chlorine content of the au: of the head space of each tank was determined with Gastec 
Passive Dosimeter Tubes For Chlorine, which were inserted through a rubber stopper in each gas 
sampling port, at the fourth hour of the suspended flush cycle. The tubes were removed before 
the end of the seventh hour of the suspended flush cycle. The chlorine reading in ppm was 
divided by the rramber of hours the dosimeter tube was left in the gas sampling port 

Water samples were taken from each toilet tank after the chlorine gas sampling tubes were 
removed. The pH and the total available chlorine concentration were then detenmned. The pH 
was determined with a standard laboratory pH meter. The total available chlorine concentration 
was determined by the same method described above. 

The tablets were removed at the 7* hour, carefiiUy patted with absorbent paper towels to 
remove excess moisture and weighed The tablets were repositioned in the respective toilets just 
before the 16* hour flush cycle was re-initiated. 

The average dissolving rate of each tablet was detemdned by the formula shown below: 
TDR^= (W.-WJ/TC 

where, TDRm. =« average dissolving rate of tablet for time, T, grams/hour 
W, = weight of tablet at start of toilet flushing test, grams 
Wj=» weight oftablet at time, T, grams 
T » time, days 

C = conversion factor, 24 hours/day 
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Note, two tablets of each composition were typically used in a toilet flushing test. Thus, 
the average dissolving rate for two tablets can be calculated by adding the average dissolving 
rates of each tablet anidiyiding by two. 

In the following examples, BCEMH tablets were used as the reference composition in 
5 eachtest. The dmensions, the shape and the w^ 

treatment compositions of the present invention were essentially the same in each test. 

Example 7 

Data were generated to compare the average dissolving rates for TCCA tablets with those 

10 of the bromine product referred to as BCEMH tablets under the conditions described above in 

EXAMPLE 4. Tlie water tCTsperatiire was during the test The data showed tiiat the 

TCCA tablets dissolved ifaster than the BCEMH tablets. For example, the weights of TCCA 

tablets decreased from 99.9 and 100.1 to 36.9 and 36.3 grams, respectively over a period of 1 1 

days. The average dissolving rate of each TCCA tablet under these test conditions were 

15 calculated to be 0.239 and 6.242 gram/hour, re^ectively. The average dissolving rate of the two 

TCCA tablets was determined to be 0.241gram/hour. The data also show that the weights of the 

BCEMH tablets decreased from 100 and 99.9 to 623 and 552 ^ams, respectively. The average 

dissolving rate of each tablet was detennined to be 0. 142 and 0. 169 gram/hour, llius, the average 

dissolving rate of the two tablets was 0.156 gram/hour. 

20 The total available chlorine concentration in the toilet water treated wjth TCCA tablets 

was found to decrease fiom 75 to 29.2 ppm during the test. For the BCEMH tablets, the total 

available halogen concentration (as available chlorine) ranged fiom 8.3 to 16.7 ppm. 

The chlorine concentration in the air inside the toilet tank above the water treated with the 

TCCA tablets was determined to be 2.9 ppm after one day. Although it decreased to zero by the 
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next day, a strong chloramine odor was present in the toilet flushing test room throughout the 
test Also, the chloramine odor was oveipowering when the TCCA tablets were rraioved each 
day for weighing. Chlorine was not detected by the Gastec Passive Dosimeter Tubes in head 
space of the toilet tank containing the BC^^ tablets. ' ^ . ■ 

The pH of the water treated with TCCA tablets ranged fioin 7.28 to 8.70, whereas it 
ranged fix)m 8.69 to 9.60 in the water treatM vath the BCEMH tabk^^^^ 
■ •/ ■ = ;'r^-; " 'Example 8 

Data WCTe generated to obtain a comparison between the average dissolving rates for 
TCCA/melamine (90/10 % weight) water treaiment composition tablets md^^^^ BCEMS 
tablets under the conditions described above. The water tenQ)emture during the nm was 45-48"F. 
Figure 3 shows the decrease in weights of both types of tablets with time. The data show that the' 
TCCA/melamine tablets dissolved faster than the BCEMH tablets. For iexample/ ' the weights of 
the TCCA/melamine tablets decreased from 100.4 and lOOJ to 73.1 and 76.2 grains, respectively 
over a period of 8 days. The average dissolving rate of the tablets was calculated to be 0.17986 
grams/hour. ^The data also showed that the weights of the BCEMH' tablets decreased from 101.^5 
and 101.6 to 84i3yand 86.8 grams, respectively ovier the same period 2uid conditions, the average 
dissolving rate of die two tablets was calculated to 0.1 1 1 1 grams/hour. ■ . 

The total available chlorine concentration in the TCCA/melamine water treatment 
composition toilet water was foiiid to decrease from 333 to 29:2 ppm during the test; For ' 
BCEMH tablets, the total available chlorine in the water fluctuated between 18.7 and 20.8 ppm. 

The pH of.walers in the toilet tanks, ranged between 
TCCA/melamine tablets and between 8.30 and 932 for the BCEMH tablets. 

Example 9 
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The following example shows 'that the dissolving rate of TCCA/melamine tablets could 
be made to dissolve slpwcr than BCEMH tablets by mcreasmg the melamine content of the 
TCCA/melamine compositions. The TCCA/melamine (80/20 % weight) water treatment- . 
conqjosition tablets were compared to BCEMH tablets. The water temperature during the test 
was 42-46T. The test data shown in Figure 4 show that the tablet weights of the 
TCCA/melamine tablets decreased fiom 100.5 and 100.4 to 88.2 and 86.1 grams, respectively 
during 8 days of the test The average dissolving rate of the tablets was calculated to be 0.0696 
gram/hr. ..•.•;„• / 

The BCEMH tablet weights decreased from 100.6 and 100.0 tO :70.6 and 70.4 grams, 
respectively, ^le average d|issolving rate of the BCEMH tablets was^^^^ 
gram/hr. . ^ - -i-. •■ > 

The pH; of >tlie; water in the, toilet, taqk containing the TCCAAnelamine tablets varied 
between 9.06 and 937 over 8 days of the test. The pH of water in the toilet tank containing the- 
BCEMH tablets fluctuated betweai .10.0^ total available chlorine concentration in 

the water of the toilet tank containing the TCCA/melaminc tablels fluctuated from 21.9 to 29.2 
ppm durinig the test The BCEMH tablets provide total available chlorine faetweeii 18:8 and 20.4 
ppm during the test No chlorine was detected in the headspace of either toilet tank. 

Example 10 - : 

Data were generated that showed that the dissolving rate of TCCA/melamine tablets ' 
could be made to dissolve considerably slower than either the BCEMH or the 80/20 weight 
percent TCCA/melamine tablets by increasing the melamine content of the TCCA/melamine 
tablets to 30 percent weight The water temperature during the test was 3 8-4rF. The data m - 
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Figure 5 shows that the TCCA/melinine (70/30 % weight) tablets dissolved slower than the 
BCEMH tablets under the same test conditions. 

The test data showed that the tablet weights of these TCCA/melamine tablets 
decreased from 100.6 and l tfO.4 to 86.6 and 83.2 grams, respectively during 19 days of the test. 
The average dissolving rate of the tablets was calculated to be d.^^^^ 

The BCEMH tablet weights decreased from 102.3 knd 100.4'to 60 and 56.7 grams, 
respectively. The average dissolving rate of the tablets was cilctilated to be 0.0963 gramsyiir. 

The pH of the water in the toilet tank containing the 
between 7.75 and 9.96 over 19 days of the test. The 7.75 reading was observed in the second day 
of the test The pH remaifiied above 9 after the second day: Tke pH of water in the toilet tarfc' 
containing the BCEMH tablets fluctuated between 8.1 i and 9.54. 

The total aVaikble chlorine concenfetioii m the water of tie toilet tahk containing the 
TCCAAnelamine (70«b % wdght) tablete decreased from M 

test After that, it fluctuated from 9 to 18.7 ppm. The BCEMH tablet total available chlorine 
decreased steadily from 33 and 8.7 ppm in the first 4 days and then fluctuated between 9.5 and 
32 for the remainder of the test Chlorine was not detected in the headspaces of either toilet 
tank. 

Example 11 

The following example demonstrates that bulking agents may be added to the water 
treatment composition of the present invention without destroying the structural integrity of the 
soUd form. The addition of other additives must be accompUshed without effecting the chonistry. 
between the at least one halogen source and the at least one amine compound. TCCA and 
melamine were blended together in a sealed glass jar to prevent exposure to humid air. The 
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resulting blend was subdivided and compacted into thin wafers with a diameter of about 1 mch 
each. The wafers were brokai up with a mortar and pistil to form a granulated TCCA/melamine 
blend. 

Other ingredients were mixed and granulated, separately from the TCCA/melamine blend. 
5 Calcium sulfate and magnesium stearate were mixed and granulated as described above. The 
calcium sulfate blend was then mixed.with the, TCCA/melamine blend and compacted into the 
tablets used in the following examples. This process maximizes the potential of stpichiometrical 
reaction between the melamine and the TCCA and is readily adapted to commercial practice. 

Example 12 

10 Calcium sul&te was added, to TCCA/melamine con^ositions.in increments of 5% and 

steady state dissolving rates were detemiined by the technique described iii EXAMPLE 1> The 
TCCA/melamine mole ratio was maintained at approximately 3.802 in all .experiments. Table III 
summarizes the experimental results. All ingredient amounts are in percent weights. . 
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TABLEm 
Steady State Dissolving Rates 
of Tablets Comprising TCCA, Melamine and Additional Ingredients 



Dissolving 

Rate 

Mg/min 


Available 
Chlorine 
ppm 


TCCA 


Melamine 


Caldom 
Sulfate 


Magnesium 
Stearate. .. 


17.43 


167J5 


8535 


11.79 


4.71 ,. 


0.94, 


1737 


165 


78.83 


11.26 


9-pl .. .. 


0.90 


18.09 


165 


75.43 


10.78 


1233 


0.86 . . 


18.09 


165 


72 Jl 


10-33 


1633 


0.86 


13.04 


109.5 


69.44 


9.92 


19:84 


0.80 



The solid fomi maintained its structural integrity throughout the^experiments. As can be 
seen fom the data, the dissolving rate of the watCT tr^ 

invention be fiirther customized by the addition of vaiying amounts of metaJ salts such as 
calcium sulfate, "niesoUd water treata . . . . 

economicaUy formulated by including calcium sulfate or similar bulking agents in the solid water , 
treatment compositions of the present invention. 

Example 13 

Data were generated to compare the average dissolving rates for TCCA .tablets with those . 

of tablets comprising about 75.4Jwt % TCCA. 10.78 wt % melamine, 12.93 wt %.calcium, 

sulfete and 0.86 wt % magnesium stearate under the conditions described above in EXAMPLE. 

4. Figure 6 shows the decrease in weights of both types of tablets with time under the test 

conditions. The water temperature.was 64-67T during the test. The data show tiiat the TCCA 

tablets dissolved faster than the TCCA/melamine tablets. For example, the weights of TCCA 

-29- 

SUBSTITUTE SHEET (RULE 26) 



wo 00/34186 



PCT/US99y27861 



tablets decreased from 100.1 and 99.9 to 72.3 and 70.9 grams, respectively over a 6 day period. 
The average dissolving rate of each TCCA tablet miider these, test conditions were calculated to 
be 0.193 and 0.201 ^ams/hour, respectively. The average dissolving rate of the two tablets was 
deteimined to be 0.197 grani/hour. The data also show that the weights of the TCCA/melamine 
5 tablets decreased iSrom 99.4 and 99.6 to 8S.0 and 78.8 grams, respectively. The avjsrage 
dissolving rate of each tablet was determined to be 0.100 and 0.1444 gram/hour. Thus, the 
average dissolving rate of the two tablets was 0.1222 griam/hour. 

The total available chlorine concentration in the toilet water treated with TCCA tablets 
was found to decrease from 75 to 8.5 ppm during the test. For the TCCA/melamine tablets, the 
10 total available halogen concentration (as available chlorine) decreased from 70.8 and 12.5 ppm 
during the run. 

The chlorine concentraidon in the air inside the toilet tank above the water treated with the 
TCCA tablets was determined to be 7.5 ppni after one day. It decreased to 1.4 ppm over the next 
5 days. A strong chloramine odor was present in the toilet flushing test room. The odor became 
IS overpowering when the TCCA tablets were rmioved each day for weighing. No chlorine was 
detected by the Gastec Passive Dosimet^: Tubes in head space of thie toilet tank containing the 
TCCA/melamine tablets. 

Example 14 

A tablet of solid water treatment composition comprising 79.20% weight TCCA, 19.80% 
20 weight melamine'and 0.99% weight ndagnesium stearate was immersed in water JFor 4 hours. The 
composition was removed from the water and a color change on the surface layer of the tablet 
was observed. A sample of one of the sur&ces of the tablet was obtained by carefully removing a 
portion of the sur&ce layer. The sample was placed in a Petri dish and dried in an oven for one 
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hour at 1 00*'C. The dried material was placed in an airtight bottle untitit was subjected to mass 
spectra analyses. FT-IR analysis was also conducted to screen compounds for functional groups, 
A portion of the material was dissolved in a 50/50 mixture of reagent grade I-pentanol and 
reagent grade methanol. The resulting solution was subjected to mass spectra analysis with a 
Varian Tandan .Quadropole Engine having a mass range of.l to 850 atomic mass units (amu). 
The solution was scanned in the mass range of 1 0-400 amu. Hie mass spectra was then 
compared to the characteristics of trichloromelanune. The results indicated that the * 
characteristics of the ions of the material obtained from the solid water treatment composition of 
the invention after water immersion were essentially the same as trichloromelamine (99.96% 
certainty). The solution was then subjected to a SIM mode analysis which also matched 
trichloromelamine. The melting point of the material was 322.7^C, the same as 
trichloromelamiziG. 

Samples of nielamine and TCCA also were separately subjected to mass spectra analysis 
and melting point determination. The mass spectra of melamine and TCCA were nearly identical 
to their respective mass spectra listed m the Merck MS library. The melting point of melamine 
was determined to be 341**C and the melting point of TCCA was determined to be 232.9*'C. The 
results of the mass spectra analyses clearly showed halamine was formed on or near the surface 
layer of the solid water treatment composition after the composition was immersed in water. The 
results further indicate tiiat the reaction did not occur in the interior of the solid water treatment 
compositioxL 

A sanq)Ie was taken from the interior portion of the solid water treatment composition and 
subjected to the same mass spectra analyses as described above. The results of the analyses 
mdicated that flie material was essentially identical to a mixture of TCCA and melamine. The 
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solution was subjected to a SIM mode analysis which demonstrated that the ion species matched 
those of TCCA and melaniine. ^ 

The presentinvention is not to be construed as limited in scope to the specific 
embodiments described herein. Indeed, various modifications of the invehti^ 
those described herein will become apparent to those skilled in the art fi^om the foregoing 
description and accompanying figures; Such modifications are intended to fall within the scope 
of the appended claims. ; . . - .. 
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CLAIMS 

I claim: , , 

1 . A solid water treatment composition comprising at least one halogen source and at 
least one amine compound. 

2. The solid water treatment composition of claim I further comprising at least one 
tabletting additive. - 

3. The solid water treatment composition of claim 1 wherein said at least one halogen 
source comprises from about 20% to about 99% by weight and said at least one amine 
compound comprises .from about 1% to about 80% by weight of said solid water 
treatment composition. 

4. The solid water treatment composition of claim 1 wherein said at least one halogen 
source composition comprises frdm about 30% to about 95%by weight and said at 
least one aminexompound comprises from about 10% to about 75% by weight of said 
solid water treatment composition. • 

5. The solid water treatment composition of claim 2 wherein said at least one halogen 
source composition comprises from about 20% to about 85% by weight, said at least 
on amine compound comprises from about 10% to about 60% by weight and said at 
least one tabletting additive con^)rises from about 5% to about 75% by weight of said 
solid water treatment composition. ^ c, ' !v: i » • ' 

6. The solid water treatment composition of claim 5 wherein, said at least one halogen 
source composition comprises about 70% by.weight, said at^ least one amine 
compound comprises about 10% by weight and said at least one tabletting additive 
comprises about 20% by weight of said solid water treatment composition. 
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7. The solid water treatment composition of claim 2 wherein the at least one halogen 
source comprises from about 1% to about 10% by weight, the at least one amine 
compound comprises from about 1% to about 10% by weight and the at least one 
tabletting additive comprises about 90% by weight of said-solid water treatment 
composition., ; ; 

8. The solid water treatment composition of claim 1 wherein said at least one halogen 
source pipvides a halogen selected from the group consisting of chlorine/bromine 
and iodine or combinations thereof 

9. The solid water treatment composition of claim 8 wherein said at least one halogen 
source provides a chlorine. 

10. The solid water treatment composition of claim 8 wherem said at least one halogen 
sourceprctvides a bromine, r ^ . ox 

11. The solid water treatment composition of claim 1 wherein said at least one halogen 
source comprises a member selected from the group consisting of trichloroisocyaihuric 

, acid, dichloroisocyanuric acid, monochloroisocyanuric acid, potassium 
dichlproisocyanuric acid, anhydrous sodium dichloroisocyanuric acid, sodiimi 
dichloroisocyanuric dihydrate, tribromoisocyanuric acid, monobromoisocyanuric 
acid, dibiomoisocyanuric acid,' bromo-chloroisocyaniuic acid derivatives, 1,3- 
dichloro-5,5-dimethyl-hydantoin, 1,3-dibromo -5,5dimethyl-hydantoin, 1-3-chioro- 
5,5-dimethyl-hy.dantoin, 1 bromo,3-chloro-5,5-dimethyl-hydantoin, l,3-dichloro-5- 
methyUS-ethylhydantoin, trichloromelamine, diGMon>melanune, 
monochloromelamine, hexachloxomelamine, tribromomelainine, dibromomelamine, 
monobromelamine, calcium hypochlorite, lithium hypochlorite, and combinations 
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thereof. 

12. The solid water treatment composition of claim* 1 wherein said at least one halogen 
source comprises a member selected fiom the group consisting of a composition 
comprising one mole trichloroisiocyanuric acid and four mioles potassium 
' dichloroisocyanuric acid; a composition comprising sodium bromide and chlorine; a 
composition comprising potassium bromide and chlorine; a composition comprising a 
metal bromide and chlorine; and a comj^sitibn comprising trichloroteoc acid 
and potassium bromide. ■ ■ - 

13. The solid watCT treatment composition of claim 1 whCTein said halogen source 
comprises trichloroisocyanuric acid r . 

14. The solid water treatmait c6nq)osition of claiiii 1 whisrein said halogen sourie 
comprises about 60% by wdgjit l-bn>m6-3-chloro-dimethyl hyd^^ 

by weight 1,3 dichloro 5,5 dimethyl hydant6inand'abdut i0% by weight 1,3^ 
dichloro^S-ethyl, 5-methyl hydantoin based on the weigjit of the at le'Ssiorie halogen 
source. ; • • r- ' . 

1 5. The solid water treatment composition of claim 1 wherem said at least one amine 
compound comprises ani unhalogenkted aminie/ —ii . • . 

16. The solid water treatment compositioii of claim fwherein said at least one amine 
conq)ound comprises an aromatic amine. ■ 

17. The solid water treatment composition of claim 1 wherein said at least one amine 
. compound comprises a heterocyclic amine. 

18. The soUd water treatment composition of claimn - wherein s^^^ 

compound is selected fiom tiie group consisting of melamine and derivatives thereof, 
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pyrimidke derivatives, piperazine and derivatives thereof, piperidine derivatives, 
piperi^one derivatives, piperazine.diones and derivatives . thereof, pyridine 
derivatives, pyridazine and derivatives thereof, napththyridines derivatives, 
anthracene derivative^, hydantoin deriyatiyes. imidazole derivatives,.imidazoIidinone 
5 derivatives, glycoluril derivatives, oxazoUdinQne derivatives and combinations or 

mixtures thereof. ? . , 

19. The solid water treatment composition of claim 1 whwein said at least one amine 
confound comprises melamine. 

20. The solid water treatment composition of claim 2 wherein said tabletting additive 
10 comprises calcium sulfate. 

21. The solid water treatment composition of cldm 2 comprising about 70% by weight 
J?^?^®"'*^??^!^^^ ^^ ^Lbput 10% by wdght melamine and about 20%, calcium 
sulfite, based on the M^eight of said solid water treatment composition. ^ i : 

22. The solid water tr^t?nmt composition of claim 2 wherein said solid water treatment 
^5 composition measures at least 1/4" thick and at least 1/2" m diameter. 

23. The solid water treatment composition of claim 22 wherein said water treatment 
composition measures at least 3" thick and at kast 4" m diameter. . 

24. The solid water .treatment composition of claim 2 whcredn.said solid water, treatment 
composition weighs at least 5 grams. , / . r , . 

0 25. The^ solid ^yate^ treatment composition ojfclaim 1 in the form of a unitaryKCompacted' 

tablet. 

'^^..?o^^ treatment composition of claim 2 in:tfie.fptm:Of a plurality of discreet 
granules, . , ... , 
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27. The solid water treatment of claim 26 wherein each of said discreet granules contains 
at least one halogen source, at least one amine Compound, and at least one tabletting 
additive. 

28. The solid water treatment composition of claim 26 wherein at least some granules 
contain of at least bne halogen sburce and at least one amine compound but no 
tabletting additives. ^ 

29. The solid water treatmenf composition Wf claim: 2 fiffdieir comprising granules 
containing at least one tabletdng additive but iid halogen isource or amine compound. 

30. The solid watCT treatment composition of claim 1 in the fonii of a powden 

3 1. A method of producing a solid water treatment composition comprising admixing at 
least one halogen sburce and at least bhe amine cbnq)buncL' 

32. The method of claim 31 further coinpriising adixibdiig at least one tabletting additive 
with the at least one halogen source and at least one amine coinpotind. 

33: The method of claiim 31 whdrein said adnuxttife is condLpiressed into a solid foim by 
flying an effective amount of pressu^ 

34. The method of claim 31 wherein said at least one halogen source comprises from 
about 20% to about 99% by weight and said at least bnb amine compound comprises 
from about 1% to about 80% by weight of said solid water trcatmant composition. 

35. The method of claim 32 wherein said at' Ibast one haloj^ddsource comprises from 
about 30% to about 95% percent weight and said at least one amine compbixnd 
con:q)rises from about 10%' to about 75% ty weight bsised on the weight of said solid 
water treatment con^josition. 

36^ * The method of claim 35 wherein said at least one halogen source composition 
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comprises from about 20% to about 85% by weight, said at least on amine compound 
comprises from about 10% to about 60% by weight and said tabletting additive ' 
comprises from about 5% to about 75% by weight based on the weight of said sohd 
water treatment composition. 

37. The method of claim of claim 36 wharein said at least one halogen source 
composition comprises about 70% by weight, said at least one amine compound 
comprises about 10% by weight ^and said tabletting additive comimses about 20% by 
weight of solid water, treatment con?)osition based on .the weight of said solid water 
treatment composition. 

38. The method of claim 34 where at least one halpgai source comprised from 1% 
to 10% by weight, the at least one amine compound comprises from4% to 10% by 
wei^t and the tabletting additive comprises about 90% by weight based on the . 
weight ofsaid solid water treatment composition. , 

39. The method of claim 31 v^b^rein said at le^t one halogen source provides a halogen 
selected from the group consisting of chlorinp, bpmine and iodine or combinations 
thereof. . j 

40. The method of claim 39 whprcin said at least one halogen source comprises a . / 
chlorine. • ^ j • - • ■• ' . •<• ^ 

41. The method of claim 39 wherein said at le^^^ 
bromine. 

42. The method of claim 31 wherein said at least one halogen source comprises a 
member selected from the groi^j consisting of trichloroisocgranm^ 
dichloroisocyanuric acid, monochloroijsocyanuric acid, potassium dichloroisQcyanuric 
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acid, anhydrous sodium dicWoroisocyanuric acid, sodium dichloroisocjranuric 
dihydrate, tribromoisocyanuric acid, monobromoisocyanuric acid, 
dibromoisocyanuric acid, bromo-chloroisocyanuric acid derivatives, l,3-dichIoro-5,5- 
dimethyl-hydantoin, l,3-dibromo-5,5-dimcthyI-hydantoin, l-2-chidn>-5,5-iim'ethyl- 

, hydantdin, 1 bromo,3<Woro-5,5-<Kmethyl-hydantoin, l,3^chloro-5-ihethyl-5. 
ethylhydantoin, trichloromelamine, dichloromelamine, monochloroihelamine, 

. hexachloromelamine, tribromomelamihe, dibromomelaiaMne, mbnbbromelaimine, 
cdcium hypochlorite, lithium hypochlorite, and combinations 

43. The method of claim 31 wherein said at least one halogen source comprises a member 
selected .fiom the group consisting of a compositim comprising one mole 
trichloroisocyaniiric acid and four moles pbtassiiini dichloroisocyahuric acid; a 
conqjosition comprismg sodium bromide and a chlorine; a composition comprising 
potassium bromide and chlorine; a composition comprising a metal bromide and 
chlorine; and a composition congnising tricUdroisbcyanuric aiid and potassium 
bromide. i : 

44. The method of claim 3L wherein said halogen source comprises tricUorDisdc>^^ 
■ acid." • ■ . ' • : . - • 

45. The method of clahn 3 1 wherein said halogen source cDinprises aboiit 60% by 

-weight l-bromo-3-chlon)-dimethylhydantoin, about 3b% by weight dichlord- 

, dimethylhydantoinandabout 10% by weight l,3-dicW6ro-5-ethyl,5-methyl 
hydantoin. •> 

46. The method of claim 31 wherein said at least one amine compound comprises an 
unhalogenated amine. ; j- • " 
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47. The methpd of claim 3 1 wherein said at least one amine compound comprises an 
aromatic amine. 

48. The method of claim 3 1 .wherein said at least one amine compound comprises a 
heterocyclic amine. 

49. The method of claim 3 1 wherein said at least one amine compound is selected from 
the group consisting of melamine and derivatives thereof pyrimidine derivatives, 
piperazme anci derivatives thereof,, piperidine derivatives, piperidonc derivatives, 
piperazine drones and derivatiyes thereof, pyridine derivatives, pyridazine and 
derivatives thereof, napththyridines derivatives, anthracene derivatives, hydantoin 
derivatives, in^dazole derivatiy)Bs,.unidazoUdinone deri derivatives, 
oxazoKdinone 4aivsrtives andcombinarioM 

50. The methpd of claim 31 wherein said at least, one amine compound comprises 
melamine. , 

5 1 . The method of claim 32. wherein said tabletting additive is calcium sulfate. 

52: The method of claim 32 wherein said halogen source comprises about 70% by weight 
tr^chlproisocyanuric acid, said at Ifsast one unhalogenated amine compound 
comprises about 10% by weight melamine and said tabletting additive comprises 
about 20% caldumsulfete, 

53. The methpd of c}am 32 wfe said admixtorie is formed by providing a firat portion 
comprising at least one halogen source and at least one amine compound, providing a 
second portion comprismg at least one tablettmg additive and combining saidvfirst 
portion and said secondportion. . > 

54. The method of claim 33 wherein said particles are about 99% greater than 60 mesh 
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and about 1% no greater than 12 mesh prior to applying said pressure to said 
admixture. ^ - , 

55. The method of claim 53 wherein the admixture is formed by applying pressure to 
said first portion and said second portion in an amount efifectiveib form a first flat 
solid composition, breaking said first flat solid composition into particles having a 
particle distribution about 99% greater than 60 mesh and about 1% no greater than 12 

: nieSh, ...v ■ -r - , ' 

56. The mefliod of 55 wherein said admixture is compressed into a compacted tablet by 
flying an effective amount of pressure. 1^^. v v'; ^j- " 

57. A method of disinfecting and controlling biofouling of a water system comprising 
introducing into water of flic water syston an effective amount of solid water 
treatment composition according to claim 1 

58. The method of claim 57 comprising introducing into the water a solid water treatment 
composition according to claim 2. 

59. The method ofclaim 57 comprising introducing into the water a soHdwatCT 
treatment composition according to claim 3. 

60. The method of claim 57 comprising introducing into the water a solid water treatment 
conq)osition according to claim 4. 

61. The method of claim 58 conq)rising introducmg into the water a solid water 
treatment composition according to claim 5. 

62. The method of claim 58 comprising introducing into the water a solid water 
treatment composition according to claim 6. 

63. The method of claim 57 comprismg introducing into the water the solid water 

-41- 

SUBSTTTUTE SHEET (RULE 26) 



wo 00/34186 



PCT/US99/27861 



treatment composition according to claim 7. 

64. The method of claim 57 comprising introducing into the water a solid water treatment 
composition according to claim 8, 

65. The method of claim 57 wherein comprising mtrodUcing into the water a solid water 
treatment composition according to claim 21; • 

66. The method of claim 57 wherein^said solid water treatment conqjosition according to 
claim 1 is introduced mto the water by placing said soUd water treatment composition 
in direct contact with water. : - 

67. The method of claim 59 wherein said solid water treatment composition according to 
claim 1 is introduced into the water by placing said solid water treatment composition 
in a holding device and then placing said solid water treatment composition m direct 
contact with water. • .-i-:^ ■ .^s*':- . .. =■ • 
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